Abstract. Narrative analysis has both research and pedagogical advantages for use in CSCL. Narrative theory provides multidisciplinary perspectives and methods from diverse fields. Stories are a way of thinking, making meaning, and showing constructivism in action. This paper discusses the advantages of narrative analysis for interpreting online discourse; presents features, methodological challenges, and procedures; and presents some findings from a case study of online learning. Narrative analysis uses both text and online "talk" to construct a holistic view of the learning experience involving cognition, affect, and interaction.
structures" (Hernan, 2003: 3) . Unlike most approaches in social and cultural studies, narrative analysis does not "shy away from uncertainty, complexity, and polarization" (Roe, 1998: 17) . Narratives and life histories thrive because of subjectivity -they convey the fullness of thoughts and feelings and the richness of human experience. Narratives reveal concerns and vulnerabilities, help create identity and social reality, and sometimes trigger transformations. "Precisely because they are essential meaning-making structures, narratives must be preserved, not fractured, by investigators, who must respect respondents' ways of constructing meaning and analyze how it is accomplished" (Kohler Riessman, 1993: 4) .
Features of Narrative Analysis
"A minimalist definition of narrative might be 'a perceived sequence of nonrandomly connected events'" (Toolan, 1988: 7) . A story is represented by a plot that conveys meaning through both its narrative content and its discourse. A plot consists of sequential and consequential events -"the events in the story must disrupt an initial state of equilibrium that sets in motion an inversion of situation, a change of fortunes -from good to bad, from bad to good, or no such reversal of polarity, just an 'after' different from the 'before'" (Franzosi, 2004: 57) . Labov (1972) posits six parts to the narrative: (1) abstract, (2) orientation, (3) complicating action, (4) evaluation, (5) result or resolution, and (6) coda. The essential part is the complicating action. The emphasis in narrative analysis is on action and agency rather than structural analysis or static variables (Franzosi, 2004) . Based on a simple narrative framework consisting of character, plot, and changed narrative situation, learning narratives can be viewed as consisting of learner resources, changes in frames of reference, and resulting learning outcomes. The primary learning narrative is based on the course framework, under which other significant learning narratives are subsumed.
Methodological Advantages and Challenges
The use of narrative has both pedagogical and research advantages for CSCL (see, for example, Kupperman & Weisserman, 2000; Mor & Noss, 2004) . A story can be a tool for thinking that allows students to express thoughts, feelings, and judgments regarding causes and resulting actions or effects. Change is a necessary feature of narratives. A basic textbook definition of learning (Schunk, 2004: 484) is "an enduring change in behavior or in the capacity to behave in a given fashion resulting from practice or other forms of experience." A more complex view is offered by transformative learning theory (Mezirow, 2000: 5) : "[learning is] the process by which we transform our taken-for-granted frames of reference … to make them more inclusive, discriminating, open, emotionally capable of change, and reflective so that they may generate beliefs and opinions that will prove more true or justified to guide action." Four types of changes in frames of reference are the indicators of learning -elaborating frames of reference, acquiring new frames of reference, changing points of view, or changing habits of mind (Mezirow, 2000) . A major benefit of the conception of learning as narrative is a greater emphasis on how students use their frames of reference to make meaning. This respects individual backgrounds and learning differences and serves as a counterbalance to the predominantly behaviorist orientation of many classrooms and educational textbooks (e.g., Schunk above). Narratives can be used to share ideas and feelings, co-construct knowledge, and build common understanding.
For CSCL researchers, narrative analysis offers features that complement other discourse analysis methods. Speech act theory uses the language act as the unit of analysis, associated with rules of use. Grounded theory (qualitatively) and content analysis (quantitatively) focus on core constructs as the building blocks or supporting elements for theory. Conversation analysis focuses on spoken or speech-like interaction patterns. Narrative analysts can use both text and talk to apprehend a holistic view of learning that focuses on change and agency. This allows analysts to perceive the construction and co-construction of knowledge at the levels of event, episode, or longer processes over time. It lends itself to longitudinal case studies that can contribute to theory building and complement experimental studies and quantitative case studies. It also has the advantage of clarity and meaningfulness in the presentation of research results, an important issue for communicating with practitioners and policymakers.
As a meaning-making tool, narratives are necessarily selective and subjective. Ruth and Sarah used course resources differently to produce their assignments, projects, and final reports. As researcher, I interpreted their discourse to determine the plots for their narratives. My stance as a full participant-observer had advantages and disadvantages. By studying my own teaching, I could use the intimate knowledge I had about the context, participants, and processes. I was highly motivated to understand how my students learned, to innovate and adapt my teaching for the online environment, and to delve into the meaning of virtual teaching through experiencing it. The disadvantages of being an insider researcher include: (1) blindness to aspects of the setting and participants that could be more easily seen by a detached observer; (2) bias that causes the researcher to take sides in conflicts of interest; (3) ethical issues of trust, possible deception, and how much can be revealed without harming others; (4) personal issues and emotional stress related to sustaining learning relationships vs. achieving research goals; and (5) power issues in the relationship between instructor/researcher and participants. I addressed these competing claims of objectivity and subjectivity through methodological and data triangulation, consulting the participants and other researchers, iteratively scrutinizing the data to confirm or disconfirm findings, and returning to the literature to ensure reasonable objectivity while benefiting from the insights that often come with empathy and commitment.
Procedures
Plots for the primary narrative and most significant sub-narrative for each student case were identified, as well as the role played by student-instructor interaction. The primary narratives were derived from the course goal: to learn about action research. In each case, the primary narrative was presented in a structure adapted from Labov: (1) Abstract: a brief summary of the case; (2) Orientation: participant background and social context; (3) Beginnings: learning key concepts of action research; (4) Complicating Action: planning and conducting research; (5) Result: final paper; (6) Evaluation (by student): final course comments; (7) Evaluation (by researcher): case analysis; and (8) Coda: epilogue to the individually and socially constructed learning narratives.
The most significant sub-narratives indicating unique student learning were identified through texts that were self-revelatory of critical moments in understanding (often labeled as "aha's"). Important sequential and consequential events, as well as learning outcomes, were selected. Relevant texts were analyzed in detail. By examining this evidence and referring to prior work on reflection and reflective practice (Boud et al., 1985; Dewey, 1997; Mezirow, 2004; Schon, 1983) , a common plot structure was developed for the sub-narratives: (1) being confronted with a challenging question or situation, (2) bringing prior experience to the thinking process, (3) dealing with feelings related to the challenge, (4) reframing perspective, (5) making a leap of thinking, (6) integrating new knowledge cognitively and affectively, (7) with implications for future practice. The following section presents a summary of some of the major findings.
ACTION RESEARCH LEARNING NARRATIVES
A narrative learning model consisting of learner resources, changes in frames of reference, and learning outcomes was developed, incorporating aspects of dialogic inquiry (Wells, 1999) and transformative learning theory (Mezirow, 2000) . Learners (including instructors) bring different resources and make different contributions to learning narratives -in content, rhythm of activity, and affective, cognitive, and interactional dimensions. In most settings, instructors provide the structure and goals, using their frames of reference to design and conduct activities. They use affect appropriately to facilitate learning and to build trusting relationships that encourage co-reflection and the co-construction of knowledge. Using differing personal resources, learners act, reflect, interact, and coreflect to co-construct knowledge and to create and refine artifacts to achieve new understandings and appreciations. A change in a frame of reference signals the plot of a learning narrative. The desired learning outcomes are greater understanding and higher self-efficacy within the course framework. Self-efficacy is one of the most important tools for self-empowerment (Bandura, 1997) . Perceived self-efficacy influences motivation to set and achieve goals. These intentions play an important role in learning, as recent work on intentional conceptual change demonstrates (Sinatra and Pintrich, 2003) . Learning transformations do not always result in higher perceived self-efficacy. Lower perceived self-efficacy, with attendant affective discomfort, may be the impetus for a new cycle of learning in which the learner is highly motivated to change the state of affairs through intentional conceptual change.
Learner Resources
In this study, the professional culture shared by participants as experienced teachers and trained librarians provided a common set of values and concepts related to inquiry learning, learner agency and self-empowerment, information literacy skills, social responsibility, and lifelong learning. Despite the common values and assumptions, there were marked differences in learning style and experiences with reflective practice, mentoring, and online learning.
Changes in Frames of Reference
The two primary narratives of learning about action research were significantly different because of the unique subnarratives in each student case. Ruth's most significant sub-narrative describes her process of self-discovery about the influence of learning style on her teaching and learning. The plot, derived from her final paper, consists of seven key features: (1) confronting evidence that she was biased toward visual learners; (2) reflectively examining her thoughts, feelings, and behavior as a teacher, mentor, and mentee; (3) dealing with feelings of self-doubt, frustration, and the need for self-growth instead of self-sacrifice; (4) using evidence and metaphors to understand that her view of herself as a good teacher who accommodated diverse learners was inaccurate; (5) redefining good teacher to include the importance of self-awareness, reflection, and professional development; (6) confirming that she had the personal power, wisdom, and confidence to continue learning, growing, and becoming a good teacher as she had redefined it; (7) resulting in plans for teaching to diverse learners while introducing them to new strategies to cope with a wide range of learning situations.
In the Ruth-instructor dyad, the co-construction of knowledge that supported Ruth's learning focused on the nature of action research and learning style differences. A garden metaphor was an intersubjectively meaningful conceptual artifact that grew in richness over time and provided new understandings and appreciations of the research process for the pair. The instructor's accommodation of Ruth's visual learning style was a consequential event that contributed to Ruth's reassessment of herself as a teacher. Dealing with learning style differences resulted in transformations in Ruth's and the instructor's views of themselves and each other as teachers and learners.
Sarah's most significant sub-narrative describes the building of a virtual relationship with her high school telementee, Corel. The plot, derived from her final paper, consists of: (1) being confronted with a perceived inability as a librarian to help Corel complete her senior project; (2) using her experiences as a teacher to understand Corel, transfer interpersonal strategies to the virtual setting, and analyze the communication as a researcher; (3) dealing with frustrations over her role as a librarian-telementor, fears about being unable to help Corel, and the pleasure of their exchanges of ideas, experiences, and feelings; (4) examining the data to identify her other roles in the relationship; (5) recognizing that relationship building, not coaching information literacy skills, was the achievement to be valued; (6) accepting and valuing her most important role as supportive listener; (7) resulting in recommendations for future telementoring and senior project programs.
In the Sarah-instructor dyad, the focus of the co-construction of knowledge that supported Sarah's learning was research on the telementoring project. The examination of the telementoring relationship between Sarah and Corel was a mutual research interest and in part a collaborative endeavor. The representational artifact that embodied the co-construction of meaning and knowledge about this research was Sarah's final paper.
Learning Outcomes
The course objectives were greater understanding and higher self-efficacy related to action research. Greater understanding comes through critical reflection that can lead to four learning transformations (see Mezirow above) . While points of view may be changed by "trying on another's point of view, we are unable to do this with habits of mind. The most personally significant and emotionally exacting transformations involve a critique of previously unexamined premises regarding one's self" (ibid., p. 21-22).
Ruth underwent the most exacting type of transformation by critiquing "previously unexamined premises" about herself as a teacher. In her final paper, she addressed her process of self-change, its risks and vulnerabilities, and its great personal significance. She achieved a more accurate self-understanding, a more open-minded and empathetic view of her students, and a basis for more effective future action. Ruth's final comments are a concise, elegant description of both a mature understanding of one type of action research and her own personal transformation: "Action research is exactly that. It is research that 'moves.' What 'moves' in action research is the researcher's understanding of himself/herself. The understanding 'moves' from limited insight to expanded outcomes, from frustration with not being able to change others to a focus on changing what you can -yourself." While Ruth's change was dramatic, Sarah worked steadily at incremental changes in frames of reference. Her most important learning was that she was able to build a virtual relationship with Corel. At first, she did not see a relationship developing. By analyzing the data and co-reflecting with the instructor, she identified the supportive listener role that enabled her to reach her goals "to be a caring, nurturing, compassionate teacher who valued student input and the rapport between students and teacher; who provided the opportunities for student inquiry and encouraged students to take intellectual risks." Through applying action research, Sarah became discriminating about the relationship and precise in her ability to analyze it. Sarah provided other evidence of progress. Her study evaluation was a masterful critical review that applied all the key action research concepts.
Despite the differences in the primary learning narratives and sub-narratives, both students successfully achieved the course objectives: greater understanding and higher self-efficacy related to action research, albeit different types of action research. Affect and interaction were important aspects for their success.
Benefits of Simple, Flexible Collaborative Software
I chose to use the simplest collaborative web software available to me. While it may be argued that sophisticated software (e.g., with visual features for visual learners) would have better supported learning, the results indicate that the simplicity of the software was well matched to the level of user skills. I argue that under these conditions, more sophisticated software would have imposed a high learning curve with respect to the technology and detracted from efforts to achieve the learning objectives. Software with many features increases the complexity of task completion. Combined with the social differences mentioned above, online collaborative learning can become overwhelming when users are faced with unnecessary complexity. The participants in this study relied on social capital and individual inventiveness to creatively use the software to accommodate different learning and communication styles. The fundamentals of social capital include strategies for maintaining learner motivation; relationship building based on respect, trust, sincerity, and concern; intersubjective meaning making and co-reflection; and strategies to support whole-person learning for understanding and empowerment. Flexible wiki-style software allowed participants the freedom to explore and create but also required continual effort to ensure ease of use and orderliness.
CONCLUSIONS
Three factors contributed to the choice of narrative analysis to examine online learning: (1) the narrative is a familiar form for making meaning from experience; (2) learners are unique in background and learning style; and (3) wikistyle collaborative websites are flexible and easy for even novices to use and adapt. Learning is itself a narrative focused on changes in frames of reference. Both students used narrative as a conceptual artifact to scaffold their learning -Ruth in the form of metaphors and Sarah through personal stories. They used the same learning resources in markedly different ways, taking advantage of the freedom allowed by the software to construct and co-construct knowledge, reflect, and negotiate differences. The focus on action and agency afforded by narrative analysis provided a means to apprehend and interpret these richly different learning experiences. Because of the complexities of socially constructed knowledge, classical analyses often fail to reveal significant discovery processes driving knowledge construction. Wiki-style websites provide an open record of the evolution of socially constructed knowledge. Narrative analysis offers a theoretical framework for elucidating the processes underlying that evolution. This work suggests that evaluations of online learning in which students have a significant role in creating written artifacts of their experiences can benefit from the use of narrative analysis.
